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SYNOPSIS 


Mission 1025 (JX-28) was a 2-part photographic mission rrograrmed to 
achieve coverage which is to be utilized for cartographic purposes. The 
vehicle was intentionally flown with the camera system rotated horizonally 
180 degrees from its normal position, orbiting nose-first instead of tail- 
first. Certain variations in normal system parameters resulted fro. this 
cnange in orientation: in the descending mode, the stellar camera _ooks 
westward, tne master is the aft-looking and the slave is the forward- 
iooxing camera. 


A normal orcit was achieved. Photographic coverage was accomr_isned 
between 5 and 15 October 1965. Clouds covered approximately 30 percent 
of the entire mission. Solar elevations ranged from minus 12.6 degrees 

rlus 70.5 degrees in Mission 1025-1 and from minus 16.4 degrees <o plus 


»- degrees in Mission 1025-2. All cameras and associated equipment 
functioned proreriy throughout the mission except for the starboard 
norizon camera platen clamping device of the slave (forward-looking) camera. 
The riaten clamping device malfunctioned at pass 9D, frame 13, and caused 


tne starctoarc norizon imagery to be smeared for the rest of the mission. 
More tnan 16 miliion square nautical miles of plottable photographic 
coverage was acquired. The recovery capsules from missions 1025-1 and 
1025-2 were retrieved by air catch during revolutions 81 and 161, re- 
spectively. 


There is no significant difference in the panoramic material be- 


tweer. mission 1025-1 and 1025-2. Both payloads of the mission were as- 
sisneé MIP ratings of 85. 
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GENERAL FLIGHT DATA 


1. Launch and Fecover; Dates 





Launch Date, Mission 1025-1: 5 October 1565 
Recovery Date, Mission 1025-1: 10 October 1965 


Activatior. Date, Mission 1025-2: 10 October 1365 
Recovery Date, Mission 1025-2: 15 Oetober 1965 


2, Orbital Parameters (Actual) 





Mission 1025-— 
Rev 40 


Feriodg 89.76 min 
Perizgee 112.87 x 
Apogee 180.80 nm 
‘Eecentricity C 00947 
Inclinatior. Anzi 75.04 N 
Ferigee Latitude 44,34 N 


3. Photographic Operations 


A. Pass Information 
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PART |}. CAMERA OPERATIONS 


1. Master (Aft-looking) Panoramic Camera No 142 


The master panoramic camera functioned properly throughout the mis- 
sion. Detriments to the material are comparable to those of previous 
missions. These minor degradations include: 


a. Continuous rail scratches are present on both edges of the 
film. They anpear to be slightly more pronounced on this mission 
than on previous missions. 


b. Fine scratenes, parallel to the major axis, appear just un- 
der the camera number and along the frequency mark edge. These 
scratches have been reported on previous missions and cause very 
minor degradations to the photographic record. 


c. Most frames contain numerous fine emulsion scratches within 
the format. They are located under the binary word and at the take- 
up end of tie frame. 


d. Filx transport was noted on the first and last frames of 
most passes. <A splash type fog pattern appears along the frequency 
mark on the next-to-last frame. This pattern occasionally extends 
into the format. A large fog pattern covering approximately 1/4 
of the frame is found on the sixth frame from the end of a few 
passes. Equipment shadowgraphs were noted at the beginning and end- 
ing of each new pass. A diagonal streak of fog is present between 
the 4th and 5th frames of a few passes. An example of this may 
te found ir rass lev. All fog patterns are commensurate with the 
soiar e:evatior. and te duration of the sit period between each new 
pass. 


e. Banding is present, but is only detectable where contrast 
and density rermits. It is not as pronounced in this mission as 
it has beer ir material from previous missions. 


Fa:oraznic Camera No 127 





ec. Slave (Fwd-looking 





:orn. The detriments of the photographic record asso- 


The slave ranoramic camera functicned properly throughout both 
ui. tne operation of the camera are listed below. 
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be. A group of short fine emulsion scratches are located across 
the width of the film at the take-up end of each frame and beneath 
the binary numer. 


Ce. Continuous scratciies Tarallel to the edge of the film and 
outside the format are rresent tircughout the mission. These 
scratches are attributed to the rails which support the film during 
transport. The scratches are slishtly more fronounced than on 
previous missions. 


d. The imagery along the frequency-mark edge is consistently 
superior wc tiat alonc the title edge. However, the difference in 
resolutic:. arrears ‘ery subtle. 





@. Filn transport is present on the first and last fram ae 
a passes. Equipment shadowgraphs are eee inside the treme : 






frame from tne end. Fog eased by light: ratiacted from a curved 
surface ic present vetween the tnird and fourth frame from the end 
of most passes. A biased streak of fog approximately 0.5 inches 
wide extend: inio t..¢ Por.a*t or the title edge approximately i.0. 
inch on the next tu tact frame. Fog caused by extraneous light 
is present 0.. ine clxt:. frame from tne end of a few passes. The 
degree of fog is relative to the solar elevation and the caners 
oft/on period. mee 
f. Banding, although slight, is noted ona few frames where 
contrast and density permit. 
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3. eaetee nonaees: eae ree. 


‘The oer (aed: oA aid storbocra (surziy) cameras were operatiohal 
Lrougnout tne .iscio:.. Exusire was adequate except where low solar — 
elevations prevailed. Tie fiducials of both cameras are slightly - 
bloomed bit still usatie. I: tne second payload ("B" bucket) a smal? 
bs Static d-scharre was noted at the fiducial nearest the titled edge. This 
Sigtiec appears o:. woth vwameras ana is present throughout the mission. 
Vi s eneteing: WAS very mi:.. r ani did not affect the horizon arc. 
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horizon camera platen clamping device at pass 9D, frame 13. Thereafter, 
to the end of the mission, the horizon image is smeared due to film move- 
ment during exposure. The image corners are vignetted to a higher extent 
than that of the port horizon. Gmall static discharges are adjacent to 
the horizon fiducials on both edges of the film. The 3 horizon fiducials 
next to the corresponding panoramic frame are bloomed. 


5. Steller Camera No D73 Reseau No 88 (Mission 1025-1) 


Te stellar camera functioned properly, recording 403 frames. Flare 
affects approximately 60 percent of most formats, but the stellar images 
are detectable in the heaviest density of fog. Many of the stellar 
images are elongated but no other odd configurations were noted. | 


fog is continuous along the film edge opposite the correlation 
mark appears periodically along. the corre lation-mark eles: . Btatic 





biocaed, but the cross hairs are share and well defined. The most severe 
degradation was an abrasion and associated feather-like emulsion cracks. 
The degradation is located between the format and the correlation mark, 
beginning in the preflight and continuing through frame 320. It is pre- 
sent intermittently from frame 320 through 403 with an associated plus 
density streat. The final 2O frames are slightly abraded and the last 

4 frames are fogged due to film exhaustion. 


Stellar Camera No Reseau No 81 (Mission 1025-2 


The camera functioned properly throughout the mission, recerding 408 
frames. Over 3C stellar images are detectable in most frames. The 
majority of the images are elongated and dumb-bell shaped. 


Edge fog is present intermittently on both edges. Bouleton cracks, 
perpendicular to the major axis, are present on 70 percent of: ‘the mission 
and become more severe on the latter portion. A series of fine plus 
density streaks parallel to the major axis is present throughout the mis- 
sion. A crease across the film is located between frames 52 and 53. The 
fiducial marks are bloomed, tut the cross hairs are discernible. The 
last 5 frames are severely fogged. The final 15 frames conten abra- 
sions and static discharges due to film exhaustion. 
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Index Camere Unit Ho D73 Re pau No 78 


The index camera functioned properly, recording 420 fram 
exposure Was adequate and the imagery is good. A crease, inds 


<ne vase aide, and located C.2§ inch from and . i to 
tne camera number edge, is present in the preflight meverga] th 
frame 37+. At frame 37+ the crease moves to the camera nuebex sige of 
te file, ‘and continues alon x this; edge thr: ame 408.. oclated 
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with the crease are abrasions which are present through frame 402 and ex- 
tend into the format in frames 27-38 and 374-402. An irregular plus den- 
sity streak probably emanating from the crease is located in frames 402- 
409. Another plus density streak, inside the format 0.4 inch from the 
camera number edge, is located in frames 1-4. Emulsion cracking has been 
attributed to the crease and abrasions. The correlation lamp is bloomed 
but readable. Edge fog along the correlation lamp edge is continuous, 
but on the edge opposite the correlation lamp it is intermittent. There 
is a small curved scratch inside the format of frame 371. The last 7 
inches of film are fogged due to film exhaustion. 


8. Index Camera Unit No DJO, Reseau No 88 (Mission 1025-2) 


The index camera functioned properly, recording 438 frames. The ex- 
posure was adequate and the quality of the mission is comparable to the 
vest obtained in previous missions. The first frame ie bait a Aeton shows 

~ the Curvature OF the EArth due to the attitude o 
recovery process of 1025-1. There is no imagery on pate “2.6 ne the 
imagery is very faint on frames 7-8. Frame 9 is adequately exposed. The 
correlation lamps are bloomed but still readable throughout the mission. 
Edze fog is present intermittently on both edges of the film. Creases in 
the film indented from the base side were first noted on frame 99 and con- 
tinued intermittently through frame 272. <A good example of this crease 
may be found running diagonally across frames 119-122 and 139-142. A for- 
eign object that is probably dirt on the reseau plate is located in the 
upper left hand corner of the format in frames 101-115. Frames 428-438 
contain fog, abrasion marks, and slight static discharges due to film ex- 
naustion. 


y. Associated Equipment 


This equipment reeords part of the information required for correla- 
tio: and mensuration of the panoramic cameras. 





a. There is a double end of pass marker at the end of most 
camera operations. They are heavily over-exposed. 


b. The camera number is slightly flared. 


c. The binary index lam adjacent to the camera number is 
iloomes in every frame. 


Tne following is @ rerort on the binary read-out from the duplicate 
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The only problems encountered in reading the fwd binary biocks were 
the missing binary numbers listed below. 


Pass iCD - Frame .° :.ac no binary number. 
Pass 12> - Frame -. iad neo Sinary s.wmeer. 


number. 
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Pass oD - Frame 15 nad 
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ilo index Lignts were missing on the aft materiai. In various areas 
the alignment was slighti: off and the binary lights were faint. Lignt 
No 27 was on for errroximate_y 2/3 of the mission, but was too faint to 
read. This proclem was attrituted to the camera and not to the reproduc- 
tion of the fiir. This difficulty was corrected ty "gang-runching” out 
the lignt on all passes where it occurred. Listed below are the frames 
whic: nad tinar; numsers missing. 

Pass 12D - Frave 38 had no binary number. 


Pass 1-D - Frame +2 had a partial binary number. 


Pass 55D - Frame 110 had no binary number. 


Mission 1025-2 


Slave (Fwd-Lookin Camera 


Fwd cinary tlocks were fairly good and few problems were encountered. 
However, the automatic reader nad difficulty reading the number 16, 22, 
ang 2c lifehts on the fil. This protlex is probably attributed to tne 
t:.otoceils for these lignts in the reader and not to camera equipment. 
Listed below are tne frames wrich had binary number problems. 


nad no binary number. 


Nt 


Pass 37D - Frarte 3 


Pass 52D - Frame 14 had additional binary lights on that should 
riGre ave .e8e Olas 


Pass clLD - Frame 72 nad no tinary number. 





AS: tinary tloczs were fairly sood throughout the mission. However, 
we farrer 2° lish: was <tliw vec Faint: to read... This problem was cor- 
reotes ty “sangerunc:hing’ cut tre Light on frames where it appeared. 

Tic salitunetic: wac attributed <c tne camera and was not due to tne eauto- 
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Listed below are the frames which had binary lights missing. 


S7D - Frame 65 nad no binary lights. 


1O06D - Frame 


106D - Frame 
136D - Frame 
i+3D - Frame 


> nad no binary lights. 
37 had no binary lights. 
a had no binary lights. — 


25 had no binary lights. 
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FIGURE 1. DESCRIPTION OF PHOTOGRAPHIC DATA 


The data pertaining to photographs contained in this publication 
are defined as follows: 


PASS: A pass is the operational portion of an orbital revolution. A 
suffix D indicates that the photography was acquired during the 
descending portion; a suffix A indicates that the photography was 
acquired during the ascending portion; and a suffix M indicates 
that the photography was acquired during a pass that includes both 
ascending and descending portions. An additional suffix E indicates 
that the pass was an engineering operation or that a portion of the 
pass has been edited. 


DATE OF PHOTOGRAPHY: The date of photography indicates the day, month, and 


year (GMT) that the photography was acquired. 


UNIVERSAL GRID COOPDINATES: These coordinates are included to locate 
the illustrated yhotocraphy within the panoramic format. 


ENLARGEMENT FACTOR: The enlargement factor is included to indicate the 
number of diameters the original material has been enlarged in the 
photographic illustration. 


GEOGRAPHIC COORDINATES: These coordinates are included to indicate the 
latitude and iongitude of the panoramic format. 


ALTITUDE: This measurement is the vertical distance from the vehicle 
=c the Houser Ellipsoid at the time of the acquisition of the 
pnovoeraphy. ; 


PITCH: Rotation of the camera about its transverse axis. Using 
apprepriate aeronautical terminology, positive readings indicate 
nose-un attitude and negative readings indicate nose-down attitude. 


FCLL: Fotatior. cf the camera about its longitudinal axis. Using 
avpropriate seronautical terminology, positive readings indicate 
left wing-un attitude and negative readings indicate right wing- 
sD attitude. 


rctation cf the camera acrout its vertical axis. Positive readings 
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LOCAL SUN TIME: This time is included to present to the viewer a 
realistic time of acquisition of the photography illustrated. 


SOLAR ELEVATION: The solar elevation is the angular elevation of 

"the sun above a plane tangent to the surface of the earth at the 
center of the panoramic format. A negative solar elevation indi- 
cates that the sun is below the plane. 


SCLAF AT IMUTH: The so.ar azimuth is the angular measurement of the 
rays of the sun measured from true north in a clockwise direction. 


aXPOSURE: The exposure is the duration of the photographic exposure 
exoressed in a fraction of a second and is computed from the 
scan rate and slit width. 


VEHICLE AZIMUTE: The clockwise measurement from true north to the 
longitudinal axis of the vehicle heading. 
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PHOTOGRAPH OF THE DOUBLE IMAGE OCCURRING INSIDE THE STAR- 


FIGURE 2. 
BOARD HORIZC!: OF THE SLAVE CAMERA 


So boa 2VSre. oF iats. She Mor-2on, camera. pressure plate mele 


AL LSBSs Yame 
funct_oned, Siow ng on film to slip during exposure. This caused the 


imagery to be smeared and double imaged throughout the rest of the mission. 


Observe the vignetting in the corners of the format. Also note 
the bloomed fiducials near the supply end of the frame. 
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PART Il. FILM 


This section provides an evaluation of the processing, density, 
special printing, and physical condition of the original negatives 
from Mission 1025. 


id 


1. Film Processing 


Infrared densitometry was used to determine the optimum level of 
development from the various parts of the panoramic photography. Fifty 
processing changes were required on the master record and 54 on the 
slave record of Mission 1025-1. Forty-six processing changes were re- 
quired on the master record and 4) on the slave record of Mission 1025-2. 
The percentage of film processed at each level was: 


Development Level Mission 1025-1 Mission 1025-2 
Master Slave Master Slave 
Primary 8% 10% 3% 3% 
Intermediate 49% 41% 45% hog, 
Full 43% hot 52% 55% 


2e Special Printing 


Twelve parts of the master and 17 parts of the slave material 
required special printing on Mission 1025-1. Three parts of the master 
and 2 parts of the slave material required special printing on Mission 
1025-2. Special printing is required when the range of the negative 
ts such that 2 levels of printing duplicate positives are required for 
greater intelligence value to be gained from the original negative. 


3. Physical Film Degradations 


The photographic record is relatively free of physical film degrada- 
tions. Possibly the reason for the cleanliness is due to the cartographic 
aspects of the mission. This reduces the amount of handling which the 
original negative usually receives. The minor degradations consist of 
intermittent pinholes, slight abrasions, and scratches. Static discharges 
are present on a few passes on both edges, but are more pronounced on the 
frequency-mark edge. The discharges extend into the format up to an inch 
on a number of instances. The most severe degradation was a tear on 
frames 1] and 12, pass 90D, of the fwd camera. This evidently occurred 
after the film left the processing site. 
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FIGUFE 3. PHOTOGRAPH DEGRADED BY AN EMULSION DEFECT 


Tie following photograph represents a degraded target caused ty ar 
ex.lsion defect in the Zilm. The defect is due to the film being buckled, 
wrieh caused the emilsior to crack. The plus and minus density areas 
over the target are due to chemical contamination. 
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FIGURE 4. PHOTOGRAPH DEGRADED BY A SEVERE TRAR 


The tear occurred after the film left the processing site. This 
illustrates that more frecautions should be taken when handling the 
original negative. 
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PART ili. IMAGE QUALITY 


1. Definition of Photographic Interpretation (PI) Suitability 


The PI suitability is an assessment of the information content of 
photographic reconnaissance material and its interpretability. A number 
of interrelated factors are involved, such as the quality of the photo- 
graphy, the extent of target coverage, scale, and weather limitations. 
However, the fundamental criteria for assigning a PI suitability rating 
may be reduced to (a) the scope of the photographic coverage and (b) 
the degree to which a photographic interpreter may extract useful and 
reliable information from the material. 


PI suitability ratings are categorized as Excellent, Good, Fair, 
Poor, and Unusable. These ratings refer to the overall interpretive 
value of the photography obtained from a particular reconnaissance 
mission. Individual targets may also be assigned PI suitability rat- 
ings. The standards that determine assignment of the various ratings 
are: 


Excellent: The photography is free of degradations by camera 
malfunctions or processing faults and the weather conditions are 
favorable throughout. The imagery contains sharp, well-defined edges 
and corners with no unusual distortions. Contrast is optimum and 
shadow details, as well as details in the highlight areas, are readily 
detectable. Observation of small objects and a high order of mensura- 
tion are made possible by the consistently superior quality of the 
photography. 


Sood: The photography is relatively free of degradation or 
limiting atmospheric conditions. Edges and corners are well-defined. 
No unusual distortions are present. Detection and accurate mensura- 
tion of small objects are feasible, but to a lesser degree than in 
material rated as Excellent. 


Fair: Degradation is present and the acuity of the photography 
is less than optimum. Edges and corners are not crisply defined and 
Shere is loss of detail in shadow or highlight areas. Detection and 
identification of small ob‘ects are possible but accuracy of mensura- 
tior. is limited by the fall-off in image quality and at eer hae ouernum 
contrast prevails. 


Poor: Camera-induced degradations or weather limitations severely 
reiuce the effectiveness of the photography. Edges and corners are 
ret well defined. Only gross terrain features and culture may be de- 
tected or identified and distortion of form may exist. Accurate men- 
saratiorn cf ever. large obiects is doubtful. 
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Unusable: Degradation of photography completely precludes detection, 
identification, and mensuration of cultural details. 


2. PI Suitability, Mission 1025 


The PI suitability of missions 1025-1 and 1025-2 is good. In the 
preliminary readout, 61 targets were observed in 1025-1 and 89 in 1025-2. 
The few targets are attributed to the fact that 1025 is primarily a 
mapping and charting mission. In regard to the quality of the mission 
it is concurred that 1025 is equal to or better than most previous 
missions. However, some targets were given a poor rating. The majority 
of the poor ratings resulted from obliquity, atmospheric conditions, or 
low solar elevations. Following is a list of the highlights of Mission 
1025. 


- A new interferometer site has been identified. 

. A nuclear facility under construction has been observed. 

. A rail spur is newly identified. 

. A single silo under construction has been identified at a 
launch conrplex. 

e. A launch area was confirmed to be complete. 

f. Two newly identified bunkers appear to be completed and earth 

covered. 


a 
b 
c 
d 


3. Mission Information Potential (MIP) 


The MIP is an arbitrary number not limited by terminal values which 
is subjectively assigned to the panoramic photography of a mission and 
which compares it to the other missions. It is meant to be & measure of 
the camera's maximum capability for recording information, discounting 
adverse atmospheric conditions, minimum solar elevations, camera mal- 
functions, or other factors which reduce the quality of the photography. 





The MIP is based on the best photography found in a mission, even 
though the photography may be limited to a few frames. Since these 
frames are considered to be the best in the mission, they do not indicate 
the overall success, average quality, or general interpretability of the 


photography. 
Criteria for selection o* the MIP frame: 


a. Eliminate all portions of the mission affected by system 
malfunctions. 

b. Select frames which are free of clouds or atmospheric 
attenuation. 

e. Eliminate the first 10 frames and last frame of a pass because 
these may be affected by incorrect scan speed. 

ad. Select frames that are ir a continuous strip of approximately 
19 cloud-free frames, since cloud shadows from weather fronts 
are cast for «creat distances. 
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e. Determine from the horizon cameras that the panoramic photography 
is not affected by apparent vehicle perturbations. 

f. Select targets that are near the center of the format and on 
frames as close as possible to perigee for scale purposes and 
to eliminate obliquity. 

. g. Select frames having near optimum solar elevation. 

h. Select a high contrast target (preferably an airfield) and 
compare the target to a previous mission which has been given 
an MIP rating. 





4. MIP Rating for Missior. 1025 


Pass 63D, frame 16 aft has been selected as the MIP frame for Mission 
1025-1. It was assigned an MIP rating of 85. The information potential 
of the area acquired by the fwd camera (Pass 63D, frame 10 fwd) is almost 
identical to this MIP frame. Pass 95D, frame 15 aft, has been selected as 
the MIP frame for Mission 1025-2. It also was assigned a rating of 85. 
The corresponding frame of the fwd camera is pass 95D, frame 9. Its 
quality is comparable to that of the aft material. 


>. Analysis of Resolution Targets 


A total of 9 resolution targets were recorded on the material 
obtained from missions 1025-1 and 1025-2. The best ground resolution 
obtained from a high contrast CORN target display was 7 feet in the flight 
cirection as read from the original negative and the second generation 
Gupe positive. The targets were read and analyzed by 3 qualified techni- 
cians. 
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ai Following is an analysis of the targets which were resolved. Pitch, 
.. roll, and yaw are not available at this time. 
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FIGUSE 5. MIP SELECTION 1025-1 
FIGURE 6. FWD PHOTOGRAPH COMPARED WITH THE MIP AREA, MISSION 1025-1 


The following photographs show the difference between the MIP 
frame (aft photograph ) and the corresponding fwd coverage. Note the 
difference in contrast and density, which is due to the solar azimuth. 
Also note the scratch in the center of the MIP frame. This frame was 
probably scratched during viewing of the particular area. 
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FIGURE 7. MIP SELECTION, 1025-2 
FIGURE 8. FWD PHOTOGRAPH COMPARED WITH THE MIP AREA, MISSION 1025-2 
4 The following 2 photographs are a comparison of the aft (MIP area) 


and the fwd material. The difference between these 2 photographs is 
very subtle; however, the aft material appears to be slightly better in 


7% quality. 
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FIGURE 9. PHOTOGRAPHIC COMPARISON OF AFT WITH FWD; OBLIQUE PHOTOGRAPHY 
FIGURE 10. PHOTOGRAPHIC COMPARISON OF FWD WITH AFT; OBLIQUE PHOTOGRAPHY 
The following 2 photographs are examples of a target falling in the 


extreme portion of the format. This target was given a poor-quality 
rating due to obliquity. The aft material is superior to the fwd material. 
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FIGURE 11. PHOTOGRAPHIC COMPARISON OF AFT WITH FWD; LOW SOLAR ELEVATION 
FIGURE 12. PHOTOGRAPHIC COMPARISON OF FWD WITH AFT; LOW SOLAR ELEVATION 


The following photographs were given a poor-quality rating due to 
the low solar elevation and obliquity. The low contrast is caused by the 
low solar elevation. These photographs were printed on the highest con- 
trast paper available to raise the contrast and increase the apperent 
quality of the target. The fine minus density areas on the fwd photo- 
graph are caused by the group of scratches appearing inside the take-up 
end of the negative. 
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FIGURE 13. PHOTOGRAPHIC EXAMPLE OF FAIR QUALITY DURING LOW SOLAR 
ELEVATION 


The target on this photograph was reported out by a photo interpreter. 
This particular target was given a poor rating due to the low solar eleva- 
tion. However, the apparent quality of the photograph is greatly enhanced 
due to its reproduction on very high contrast paper. 
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APPENDIX B. DENSITY READINGS 


Lg Density Readings from Stellar Material 


The following is a compilation of the density values recorded from the 
stellar negatives. A Macbeth Quantalog Densitometer, Model EP 1000, with 
an ET 20 attachment and an 0.05 millimeter aperture was used in taking the 
values listed. The averages and ranges of the D-Max, D-Min, Delta and 
gross fog are included at the end of the readings. 
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Mission 1025-1 (Continued) 


Gross 
Pass Frame Dmax Dmin Delta Fog 





39D 182 1.68 0.30 1.38 O.14 
196 1.30 0.25 1.05 0.14 

LOD 197 1.30 0.25 1.05 0.14 
201 1.56 0.30 1.26 0.14 

4iD 202 1.50 0.28 1.22 Ot 
212 | 1.59 0.35 1.24 0614 

LD 213 Te) 0.26 0.95 0.14 
219 1.74 0.34 1.40 0.14 

47D 220 0.99 0.26 0.73 0.14 
222 0.89 0.27 0.62 O.14 

51D 223 0.32 6.15 0.17 0.14 
235 0.87 0.25 0.62 0.14 

52D 236 1.00 0.21 0.79 0.14 
241 O.77 0.19 0.58 0.14 

53D ake NR NR NR O.14 
255 1.70 0.35 1.35 0.14 

54D 256 c.88 0.20 0.68 O.14 
265 1.63 0.26 1.37 0.14 

55D 266 0.26 0.14 0.12 0.14 
288 1.39 0.27 1.12 0.14 

56D 289 627. 0.23 1.04 0.14 
293 L526 0.27 0.91 0.14 

57? 294 1.36 0.24 1.12 0.14 
298 Ti+ 0.22 0.92 0.14 

63D 299 1.00 0.22 0.78 0.14 
301 1.06 C.23 0.83 O.14 

66D 305 NR NR NR 0.14 
310 0.45 0.15 0.30 O.14 

68D 311 NR NR NR 0.14 
322 Be by 0.20 0.97 0.14 

69D 323 NR NR NR 0.1% 
334 0.55 0.24 132 0.14 

7CD 352 C.8S 0.19 0.70 0.14 
BLE 1.52 O.30 1.22 0.14 

TLD 35C 1.2C 6.21 0.99 Ov1k 
360 Leo: 6.28 1.33 0.14 

72D 367 C.27 0.17 0.80 0.14 
382 1.03 0.27 0.76 0.14 

73D 353 1,21 0.27 0.94 0.14 
#397 1.66 0.30 1.38 0.18* 

75D #398 1.46 0.30 1216 0.18* 
#603 ~ 50 0.70 0.80 0.63% 

Average 2.4C 0.34 1.06 0.14 
Ranze 6.26 - 2.20 0.14 - 0.54 0.17 - 1.73 0.14 


*Ilot included in averages due to fog caused by film exhaustion 
MR - No Reading 
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Mission 1025-2 


Gross 
Pass Frame Dmax Dmin | Delta Fog 
1 2.12 


81D 0.43 1.69 0.18 
84D 2 NR NR NR 0.18 
16 1.59 0.53 1.06 0.18 
86D 17 0.58 0.20 0.38 O.17 
39 2.37 0.52 1.85 Ou17 
87D Lo 2.42 0.52 1.90 | 0.16 
55 2.32 0.32 2.00 0.16 
89AE 56 NR NR NR 0.16 
57 NR NR NR 0.16 
89D 58 2.76 0.33 2.43 0.16 
72 2.59 0.32 2.27 0.16 
90D 73 2.82 0,38 244 0.16 
80 2.15 0.36 1.79 0.16 
QuUD 81 2.62 0.32 2.30 0.16 
—  B9 2.88 0.46 2.42 0.16 
95D 90 2.65 0,34 2.31 0.16 
92 2.75 0.34 2.41 0.16 
101D 93 2.72 0.32 2.40 0.16 
102 2.20 0.28 1.92 0.16 
102D 103 2.54 0.32 2.22 0.16 
122 2.95 - 0.55 2.40 0.18 
103D 123 1.10 0.19 0.91 0.18 
133 2.80 0.35 2.45 0.18 
104D 134 2.82 0.37 2645 0.18 
149 2.75 0.38 2.37 0.18 
105D 150 0.70 0.20 0.50 0.18 
167 2.34 0,4 1.90 6.16 
106D 168 2.75 0.40 2.35 0.18 
174 2.62 0.34 2.28 0.18 
110D 175 2.38 0.32 2.06 0.18 
177 2.40 0.34 2.06 0.18 
cD 178 1.95 0.27 1.68 0.18 
192 2.75 0.47 2.28 6:18 
118D 193 1.50 0.22 1.28 0.18 
206 1.80 0.34 1.46 0.18 
129D 207 2.35 0.32 2.03 0.18 
217 2.50 0.33 2.17 0.18 
120D 218 2.62 0.37 2025 0.18 
23C 2.90 0.52 2.38 0.18 
121D 231 2.78 0.37 2.41 0.18 
2kg 2.74 0.52 2,22 0.18 
122D 250 2.68 0.40 2.28 0.18 
256 2.62 6.37 2.25 0.18 
127D 257 ay 0.36 1.39 0.18 
259 2.64 0.38 2.26 0.18 
133D 260 0.52 0.20 0.32 0.18 
274 2.78 0.38 2.40 0.18 
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Mission 1025-2 (Continued) 


Gross 
Pass Frame Dmax Dmin Delta Fog 


134D 275 1.52 0.28 1.24 0.16 
289 2.45 0.32 2.13 0.18 
135D 290 2.63 0.32 2.31 opale: 
294 2.52 0.32 2.20 0.18 
136AE 295 NR NR NR 0.18 
296 NR NR NR 0.18 
136D 297 2.62 0.34 2.28 0.18 
308 2.68 0.38 2.30 0.18 
137D 309 2.60 0.38 2.22 0.18 
322 2.80 0.42 2.38 0.18 
141p 323 2.74 0.48 2.26 0.18 
331 2.30 0.30 2.00 0.18 
143D 332 2.58 0.36 2.22 0.18 
334 2.68 0.38 2.30 0.18 
148p 520 2.35 0.35 2.00 0.18 
346 2.50 0.39 2.11 0.18 
1L3D 347 2.64 0.40 2.24 0.18 
361 2.55 0.38 2.17 0.18 
150D 362 NR NR NR 0.18 
376 2.22 © 0.32 1.90 0.18 
151D 377 2.50 0.32 2.18 0.18 
380 2.18 0.34 1.84 0.18 
152D 381 2.60 0.36 2.24 0.18 
391 2.45 0.32 2.13 0.18 
153D 392 2.35 0.35 2.00 0.18 
LOL 2.60 0.40 2.20 0.20 
254D *L.02 2.08 0.45 1.63 0.24 
408 NR NR NR NR 
Average 2.37 0.36 2.01 0.18 
Rance C.52 - 2.95 0.19 - 0.55 0.32 - 2.45 0.16 - 
*#1iot included in averages due to fog caused by film exhaustion 0.20 
i - No Reading 
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2. Index Material 


The density and contrast of the index negatives from missions 1025-1 
and 1025-2 are good. They compare favorably with the density and contrast 
of material from previous missions. 


Density readings of the index negatives are not included in this re- 
port. There have been indications that recipients do not require tabulated 
values of the densities of index negatives. If there is a requirement 
for this information the values will be furnished by the National Photo- 
graphic Interpretation Center upon request. 
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APPENDIX C. MICRODENSITOMETRY 


Tes Edge Spread Function 


The spread function is obtained from microdensitometer edge traces 
to provide an objective measure of the image quality in mission photo- 
graphy. The spread function curve represents a summation of the separ- 
‘ate elements of the photographic system. By taking the Fourier Trans- 
form of the spread function the modulation transfer function of the 
system is obtained. 


To satisfy the desire to express image quality in terms of a 
value, a single number is determined from the spread function curve by 
measuring its width at 50 percent amplitude. This width is expressed 
as a micron distance in image space and may be converted to a distance 
on the ground. On domestic passes, where 3-bar resolution targets have 
been available, the ground distance determined from edge trace analysis 
and from the targets has been found to be comparable. 


The microdensitometric analysis of edges in the image requires 
that the object edge fulfill the conditions of a unit step function, 
i.e., exist for an appreciable distance at a fixed brightness level and 
change abruptly to a new level which exists for an appreciable distance. 
This requirement is usually achieved by rooftops of buildings in large- 
scale photography and aircraft runways or taxiways in small-scale 
photography. 


The mission is examined to determine the MIP frame (Mission Infor- 
mation Potential) which is a subjective selection of the best photography. 
Straight edges in this imagery meeting the criteria of a step function 
for a length of at least 120 microns are selected for scanning with the 
microdensitometer. 


The microdensitometer used for the traces in this report is located 
at the SPPL facility. The location of the traces was directed by repre- 
sentatives from NPIC at SPPL. The instrument is the Mann-Data Micro- 
Analyzer used with an effective slit of 1 micron by 80 microns. A 
scan speed of 0.05 mm/minute and a chart speed of h.1 inches/minute was 
used for a recording-to-specimen expansion of 2,083:1, one inch on the 
recording equals l2.2 microns on the specimen. The traces produced 
represent a plot of deflection versus distance. The deflection of the 
per. is essertially linear with density and the horizontal lines on the 
chart numterec 1 to 7 equal O to 3.0 density. At the same time the 
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traces were made, the electronic output signals from the instrument were 
digitized as density values and recorded on paper tape for direct analysis 
by an IBM 1710 computer. 


In the table on the next page the following computer outputs are 
listed for each edge traced: The 50 percent amplitude width of the Line 
Spread Function in microns, the reciprocal of the 50 percent width in 
millimeters, and the intersection point of the modulation transfer curve 
and the aerial image modulation curve. The procedure used in the deri- 
vation of these values is described in the SPPL Technical Report No. 
101-31 (pages 79-82). The edge orientation angle is determined in the 
microdensitometer and is O degree when the edge is parallel to the major 
axis of the film and 90 degrees when the edge is perpendicular to the 
major axis of the film. 


The edge traces were made on the original negative of this mission. 
Edge trace No. 1 was made on the MIP frame of Mission 1025-1. Edge 
trace No. 2 was made on the corresponding frame of the fwd material. 
Edge traces Nos. 3, 4, and 5 were made on the MIP frame of Mission 1025-2. 
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SUMMARY TABLE OF EDGE TRACES 










LINE SPREAD FUNCTION 
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5 95D/15AFT 8.6 116 122 17010 
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at 50% amplitude: 12.64 
Reciprocat of USF width 
at 50% amplitude: 79 












Trace Number 

Mission Number: 1925-1 
PassNumber 

Density Calibration: 1-7 
Line Spread Function width 
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APPENDIX D. CLOUD COVER ANALYSIS 


1. Introduction 


This study represents a statistical analysis of the cloud cover on 
the photography of Mission 1025. The basis of this study is the cloud 
cover data for each quarter segment of every individual frame of photog- 
raphy. The data is obtained by analysts specifically trained in estima- 
ting cloud cover by designated categories. 


Five cloud categories have been formulated for use in this photog- 
raphy (Reference, Tadle 1). These categories allow for the wide 
latitude of cloud cover conditions commonly found on a frame of this 
photography. Note in Table 1 that a mean cloud percentage value has 
been calculated for each category for use in determining a combined 
cloud cover percentage for all operational passes of the mission. 


The occurrence of each cloud category within an operational pass is 
expressed as a percentage of 100 and appears in Table 2. Each percentage 
is a ratio of the number of occurrences of a given cloud cover category 
to the total number of cloud observations in a photo pass. For example: 
if the number of category 1 occurrences in a given pass is 200 out of a 
total of 1,000 (250 frames x 4 quarters), all categories combined, then 20 
percent of the pass would be classed as category l. 


Also a cloud cover percentage per pass is included in the last 
colum of Table 2 under "Cloud Cover % Per Pass". This value is deter- 
mined by the summation of the products of category percentage in each 
pass and the mean cloud percentage for that category as established in 
Table 1. For example: if it is determined that the following percen- 
tages exist in a given pass: 


20% Category 1 
15% Category 2 
30% Category 3 
25% Category 4 
10% Category 5 


Then, by using the mean cloud percentage established in Table 1 the 
following computations are made: 
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0.20x 5.0 = 1.00% 
0.15 x 17.5 = 2.63% 
0.30 x 38.0 = 11.40% 
0.25 x 75.0 = 18.75% 
0.10 x 100.0 = 10. 
S61 


Hence, 43.8 percent of this pass is cloud covered. 
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TABLE 1 


CLOUD COVER CATEGORIES 












Category Percent of Mean Cloud 
Number Cloud Cover Percentage 
1 Less than 10% Clear 5% 

2 10% - 25% Small Scattered 
Clouds 17.5% 
3 26% - 50% Large Scattered 
Clouds 384% 
4 51% - 99% Broken or Con- 
nected Clouds 75% 
, 100% Complete Over- 
cast 100% 
- 3- 
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APPENDIX E. MISSION COVERAGE STATISTICS 


1. Summary of Plottable Photographic Coverage, Mission 1025-1 and Mission 1025-2 
Mission 1025-1 





Forward Camera 











USSR 6,252 93 ,92 6,455 906,184 12,707 1,902,876 
India 3,119 _ 493,192 3,116 498,774 0,235 991, 966 
China 2,729 4Ok , 336 2,701 400 , 260 5430 80k , 596 
Sudan 1,232 193,864 1,348 212,984 2,580 406,848 
Mauritania 1,155 189,732 1,131 186,004 2,286 375,736 
Chad 725 120, 908 921 153,888 1,646 274,796 
Australia To9 123,040 769 123,040 1,538 246 , 08C 
Mexico Tcl 119,902 673 110,132 1,434 230,034 
Lracil 523 102, 236 583 111,936 -.. 2116 214,272 
Mali 552 91,048 550 90,716 1,102 181,764 
Fer. 521 oh , 822 521 94,822 1,042 189,644 
Saud. Arabia 492 4o 084 408 45,884 900 91,968 
Striopia 412 00, 460 375 60,244 787 126,704 
Mozambique 37 59,390 342 53, 38% 717 112,774 
Tnolnecia ake 00,552 RE 60,552 696 121,104 
Sclivia 325 oh , 320 335 64, 320 670 128,640 
Taranyixa 294 393,922 377 69, 328 o71 123,250 
Lirys 292 47,056 348 55,680 640 102,736 
Ssanish Sanara 243 39,228 273 41,816 516 81,044 
Xascmir 207 41,916 218 34,272 485 76,188 
Venezuela 2ks 40,824 217 36,456 460 77,280 
ae ee 192 32,888 226 35,256 kok 66,144 
new Guinea 205 25,632 205 29,192 410 54,824 
Somali Republic 205 34, 4bO 164 27,552 369 61,992 
Kenya 183 30,820 164 27,552 347 58,372 
Colombia 178 , 27,412 167 25,900 345 333312 
niger 143 23,564 190 31,272 333 54,836 
hew Britain 155 14,196 155 14,196 310 28 , 392 
Fara. 155 16,926 155 16,926 310 33,852 
Ecuador 149 27,118 149 27,118 298 54,236 
epal &c 13,760 1h 22,560 227 36,320 
Fascictar Ee 13,120 1u4 23,040 226 36,160 
Vietnam 220 20,2800 72 11,520 205 32, 320 
was Th 1:,540 105 15,200 179 27 , O40 
Les aa 12,240 7O 11,200 14h 23,040 
cree. 52 4,900 59 6,400 151 11, 360 
Aiasza US 99 4,480 50 1,600 149 6,080 
Ivcry Coas: 74 12,284 32 5,312 106 17,59 
Ceyisr 102 6,806 ane oa. | 102 6,806 
fan zl € 208 57 9,576 88 14 , 76h 
a. She = 500 31 4,960 8b 13,760 
irs 2% 4, 52h 43 2,080 72. 6,604 
Soha = 5 08h ky 6,724 72 11,808 
Se epi ~" Br Oc 2é 4,592 7. 11,644 
Sere sae = «i423 22 5,312 69 11,454 
= ae eae --- --- yi 1,248 
coy iwc She yee 12 1,872 ho 2,808 
a Be 2.0% -n- --- 18 3,096 
ek 24,256 Per ge 24 541 3,837,588 48 ,825 7,600,188 
ie os oe . © Oo 775 106, 588 1,393 203,088 
fe ae ee Pine Pon 25,317 3,944,176 5C, 218 . 7,803,276 
- 37 - 
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Forward Camera TOTALS 

Country Gian [Samm fp tine [saan [tin [Sq om 
China 3,669 566,946 3,766 566 , 314 7,435 = 1,153,260 
Sudar. 2,558 433,496 2,521 438,912 5,10 STL. 506 
Australia 2,146 417,168 2,070 377,892 4 ,21¢ 795,0€0 
Saudi Arabia 2, OLE 32h ,960 1,947 310, 40¢ 3,993. 535.3€0 
USSR 1,933 299,052 1,955 304,980 3,888 604 , 032 
India 1,612 219 ,4L6 1,274 175 ,658 2, 886 395,104 
Pakistan 1,424 226,720 1,182 185,280 2,606 412,000 
Mongolia 964 150, 384 1,057 164,892 2,021 315,276 
Maii 234 153,430 936 154,736 1,372 308 , L6¢ 
Traz re, 12h ,128 732 115 ,952 1,516 2b9 ,089 
Argentina mis 163,676 889 188,58¢ 1,663 352,25¢ 
Libya 725 116,936 803 144 ,688 1,621 261,62h 
Chad 665 119,248 67h 113,004 1,339 223,252 
SW Africa Sl 103,554 626 112,034 1,207 215,588 
Indonecia $35 48,220 592 57,512 1,127 105 , 732 
Tanganyika bud 79, 388 436 77,608 882 156 ,99€ 
chile ae 95, 364 328 71, 384 765 16€, 745 
Paraguay 236 65,820 272 53,352 608 119,172 
RBelivia 323 62,976 350 67,200 678 130,175 
Niger 285 47,770 198 32,868 487 80,638 
Alzeria 285 46,994 426 70,472 711 117,466 
Somali Rep cé7 26,880 308 33,600 S75 60,480 
Cer AY Fer 18h 30,912 222 37 ,296 406 68,208 
Cone Ls¢ 26, 332 -- “= 156 26, 332 
Syriz iss 2k 648 1651 25,438 SLT 50,086 
Nepal 125 20,000 134 21,440 259 41,440 
Yemen 123 19,754 39 6, 47h 162 26,228 
Brazil 105 19,790 146 27, 324 251 47,124 
Bhutan 10¢ 16, 320 102 16,320 20k 32,640 
Afghanistan 60 11,680 47h 75,840 554 87,520 
Un of S Africa 65 7,722 as Ss 65 7,722 
Mexico 56 § , 845 == as 56 8,848 
Upper Volta 56 9,296 -- -- 56 9,296 
Uruguay 55 10,890 -- iad 55 10,890 
Friojecia 50 8,900 -- -- 50 8,900 
Derma rk 45 1,716 -- Ls 1,716 
Swe ter ac S3E 41 312 78 1,248 
tsar. 32 _§,800 25 4,000 oD 8,800 
burma 23 3,650 = -- 23 3,680 
Eeret 21 3, 44k 55 10,560 76 14,004 
Kuwait 29 3,200 9 1,440 29 4,640 
Nigeris 12 1,992 o- -- 12 1,992 
Turre . Lake 195 16,478 113 17,722 
Ancils so os 19 3,572 19 3,572 
Jrands “- -- 48 4,272 48 4 272 
wate ae “1 d,5"= 25,014 4,087,184 50,294 8,206, 348 

mT Geeta Ue al aah, dee 1,177 178,952 2,137 324 , 30 
Al Wa Oe yah =goes Ole 26,192 4 ,266 ,136 52,431 8,532,148 
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